Tongue muscles are non-joint moving muscles and consist of extrinsic and intrinsic muscle groups. Contraction of the extrinsic tongue muscle group can produce fast movements of the tongue for protrusion, retraction or lateral deviation, and contraction of the intrinsic muscle group may produce a delicate change in shape of the tongue. The tongue is constantly in action during mastication, deglutition and speech, and the basic physiologic mechanisms of such well organized fine movements of the tongue might be attributed to some reflex system. However, there are still many discussions on the detailed physiologic mechanisms of such a system. Especially, the proprioceptive innervation of the tongue except in humans is still not clear, in spite of many morphological studies3, 4, 5, 6, 10, 21, 25, 29) .
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In the present experiment, cats were used and three different procedures were carried out to clarify the neural feedback system controlling tongue muscle activities. The first was an analysis of individual tongue muscle activity, the second a recording of afferent nerve impulses from the tongue, and the third a recording of the response in the medulla induced by stretch of the tongue.
METHODS
1. Electromyographic analysis: Twelve decerebrate cats were used in this experiment. The head of the animal was rigidly fixed in a frame by a clamp. A cotton thread was connected to the tip of tongue to stretch the tongue with various loads through a pulley system, and the movement of tongue was recorded by a force displacement transducer (FTO 3, Grass Instrument Co.). Electrical activities of the tongue muscles were recorded by a fine concentrated needle electrode at the resting state and also during stretch of the tongue. After recording, the site of the recording electrode tip was electrically coagulated (1mA, 30 seconds) and histologically verified. In the next step of the experiment, influence of forward stretch of the tongue on the tongue muscle activity was investigated.
Although there were many spots in the tongue muscles which did not display any responses to forward stretch of the tongue, some spots in the tongue muscles were strongly effected by this procedure.
Electrical activity of some spots in the tongue retractors was activated by forward stretch of the tongue, that is, regular spontaneous discharges of 12 spikes/sec from a spot in the styloglossus muscle were activated to 19 spikes/sec during stretch of the tongue with a load of 50g for 3 seconds (FIG.3A) .
Conversely, activities of some 
Peripheral and central phenomena:
The afferent nerve route for this tongue stretch reflex was studied by a single nerve fiber analysis. A small number of fibers within the lingual and glossopharyngeal nerves of the cat responded to tongue stretching.
The response of the nerve fiber was slow adaptive and sustained its activity during stretch of the tongue.
One sample recorded from a lingual nerve fiber is shown in FIG. 4 . Six spikes/sec of spontaneous discharge of this fiber were accelerated to 12 spikes/sec by 7mm forward stretch of the tongue, and this acceleration of discharge continued during 2 seconds of stretching. A similar type of nerve fiber was also detected in the glossopharyngeal nerve. Activities of these nerve fibers were not affected at all by anesthesia of the tongue surface with a 10% xylocaine spray. Touch, pressure and taste stimuli did not elicit any responses of these nerve fibers. Frequency of discharge from these nerve fibers was increased in proportion to intensity of tongue stretching. These facts indicate that some sensory information from the deep mechanoreceptors in the tongue concerning muscle extension is transmitted through some fibers in the glossapharyngeal and lingual nerves.
In the next step of this experiment, central projections of these impulses from the deep mechanoreceptors of the tongue and the response of the hypoglossal nucleus to stretch of the tongue were studied.
There were spots in the medulla which increased their activity responding to stretch of the tongue.
The distribution of these spots in the medulla is shown in FIG. 5 up to 16 spikes/sec when the tongue was pulled forward with a 100g load. When the load for tongue stretching was released the acceleration stopped and the activity soon returned to the resting level.
Among 31 spots recorded in the hypoglossal nucleus only 3 spots responded to stretch of the tongue.
FIG . 7 is the record from one spot in the hypoglossal nucleus, at 2.5mm rostral to the obex, 1.0mm lateral to the midline and 1.0mm ventral to the surface. This spot showed about 9 spikes/sec of discharge during stretch of the tongue.
In addition, the activity of another spot in the hypoglossal nucleus with a spontaneous discharge of 13 spikes/sec was inhibited by stretch of the ton- Afferent impulses from the muscle spindles in the jaw muscles70.11,17.18) and eye muscles7, 12, 14, 23, 28) are projected into the mesencephalic nucleus. SZENTAGoTHAI27) reported that collaterals of the mesencephalic neuron reached the hypoglossal neurons. Therefore, we may speculate that afferent impulses from the deep mechanoreceptors of the tongue muscle also possibly project into the mesencephalic nucleus. However, according to CORBIN9) no degenerated fibers were recognized in the lingual, glossopharyngeal, vagal and hypoglossal nerves after dissection of the mesencephalic root. Further, our present results showed that spots responding to stretch of the tongue were mostly localized in the sensory nucleus of the trigeminal nerve, in the nucleus of the solitary tract, and in the dorsal nucleus of the vagal nerve.
The bulbar projection of the impulses from the deep mechanoreceptors in the tongue, therefore, differs from that of the jaw muscles.
Information from the deep mechanoreceptors in the tongue projects to the medulla as well as the propriocepting impulses from the jaw joint capsule19). In this experiment, facilitatory and inhibitory responses responding to stretch of the tongue were recorded in the hypoglossal nucleus. Concerning the facilitatory response of the hypoglossal neuron, GREEN and NEGISHI15) also reported that two neurons among examined fifty neurons of the cat were activated by stretch of the tongue, and they speculated that this facilitatory response was possibly attributed to exteroceptive impulses from the tongue. However, through our present experiments, we imply that impulses from the deep mechanoreceptors (proprioceptors) in the tongue play a part of this facilitatory phenomenon. An inhibitory response was also recorded in the cat from the medioventral part of the hypoglossal nucleus when we stretched the tongue. The motoneurons innervating the genioglossal muscle, which is one of the tongue protrusive muscles, mostly distribute in this region of the hypoglossal nucleus1). Therefore, this inhibitory response may be concerned with a feedback phenomenon preventing an excessive protrusion of the tongue.
SUMMARY
The neural feedback system controlling tongue muscle activities was studied in the decerebrate cat. Spontaneous activities were detected from some muscular fibers of the tongue. The discharges of some fibers in the tongue retractors were increased and those in the tongue protruders were decreased by forward stretch of the tongue.
These responses were not affected by anesthesia of the tongue 
